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(54) MICROPHONE ARRAY UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To detect a sound source position, to 
attain emphasis of an objective sound and to stably suppress noise 
or the like, with respect to the microphone array unit configured 
through the arrangement of plural microphones. 

SOLUTION: This unit is provided with filters 2-1 to 2-n that receive 
output signals from plural microphones 1-1 to 1-n, an adder 3 that 
subtracts output signals from the microphones 1-2 to 1-n via the 
filters 2-2 to 2-n from an output signal of the reference microphone 
1-1 via the filter 2-1. and a filter coefficient calculation section 4 
that updates filter coefficients of the filters 2-1 to 2-n, based on 
the output signals from plural microphones 1-1 to 1-n, an output 
signal from the adder 3 and a signal (input signal) for driving a 
loudspeaker 6 that is used for a noise source 6, when a speaking 
party 5 is used for an object sound source. 
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^niCJ:^T. jlJiEgg8-l-8-nOjl5i-9->:^Jl/Sc 
d l-dnjD^iijgtf^SIiOlCct^T^^^n^. 

[0042] X7-f;W^2-l'-'2-nJi> ntjjggco^^ 



BIS:<iiRp (i) *;^«:^Jc^-r*t:^(-*8&^. 

(13) 

Sill, i=0. 1, 2, • • - Dii-r^. 

[0 0 3 81 ^JAJi, ^^®t-7-ri7D;t:>tOPI1<D^ 
^810^:^^6*5 0 cm, it>:/U>i^^SLSfc*8 kHz 
i:-r^4:» #ji«*^3 4 0m/sT*^;!>^6, ©:*cjiJi 

+1- > y ;b ^ D 11 . 



o u t p = z 



30 



c p i * f P ( i ) 



= 1 2 

-eO^O^Rp (i) ^&Rpmax.hL (A5) . /J^ 
$t^P#ll, i = i + li:T^(A6)«^UT. i^D 
7&^S7&^**'J3£U (A7) > iA<©:*:jS]^it>y;i/|ScD£/. 
T05^«Xx->:/ (A3) \zl^Vs\.. \ ti^W^m^^:^ 
)l1kr> ^ M ^ ^ t 7. T- y (AS) C^fr-r-So CO 
X7^«yy(A8){CJ^liT. ip;ijMniaxctO>C^V^ 
d^gA^S^NJ^U, i^c^V^^'&tt, -^-O^Oi p^ima 
xtU (A9) , < ti.^'^m'^^t. p^p+li:U 

(AlO) > p ^ n t)^^^^ ^m^l^ (All) , p^n 
C0^ft-O^ti;^5=-'y'/ (A2) iC^lrU, ^E-c7)^#SrSS 
SUT^jH^^^tt, 4aSffiBIPa»<ifi R P (i) <D^mi)^1l^T 
i^DO^eSlCj^tt-SipOSic^fiimaxTii^^e 

[004 11 gfijgEO©:;^s:«atfemiwcfcO#^ti/ii pi:i 
maxt^fflV^T, jg5SggOjg5Klt>y;i'SScdp*^^ 
Id ct ^ T ^ fii) . 

- (14) 

(p=l, 2, • • - n) t.ir ^ t s 

(15) 



iT^C-S. U^. ... ti. i = l*^e,i=n^TOijn 

JSC^^xL, cpitt^^^P^^^Sc. fp (i) «:7>f;i/ 

T t) ^ ^ . 

[0 0 4 31 X7^;i'5'«lfctf^Sft4lCt*t^Ttt. m{E 

fp (i) ' = 2' i-i X (j) *fp (i + j-1) 



il'^^i:<Dy^)l^2-l--'2-n<OX:hm^iz. 

( i ) * « > 



(16) 



izts,^. Un. 2 ' ... H j = 1 6 j = q * CD Jin 

^*fi^^■t^>7'i^»*^l-* |& 1 0 - 1 0 40 

e ' = 2 ' i . . C f 1 ( i ) ' * c 1 j ] 

~£'i,:£'i.. (fi (j)'*cij] 

^ i; ^ )], ' ^i- )\, ' n-\i ^ (DSP) iZ^-oXn 

2 - 1 Lfz^^'^ ^ ^ > 1 - 1 OtH:^ft^?^^ 
^ . y^)i^^2-2-^2-n^ir\^tziJ^<D^^^U7t-> 

:hr ^ ^\zU^. 

( 0 0 4 5 1 nfjiiiflojijnjyig 3 o tu e ' ^m^mn so 



0'9->y>ll'-C^^c 

[0044] Z (D J: O Umunmm^m f P (i) 



••• (17) 

tux, l¥fffil3aicJ = (e* ) ' trSt>OT, Z.<D$^ 
mmik J = (e* ) ' *3III7^Jl'^«SfcSr^«6«. 

^ . X O y ^ ^ c I 1 . cl2, ...c 

Ir. • • - cnl. cn2, • • •cnr*^fii>^C 
1 T # •& . 
[SSC 6 1 



( 9 ) 
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cll" 
cl2 




cllold 
Cl2oId 


-U * 


cir. 










U = 


a * (e* /f\ narm) 


cpl 
cp2 





cpl old 
Cp2old 
• 


+tp ♦ 






• 

, CpTold 










//flpnonn) 



fl(2)' 



fp<2)' 



i^^s|£ii-i8l94 
16 



(18) 



(19) 



p=2, 3, 



Tic *3 . y ;i/ A f p . . r - « , ( 3 ) ^\zn^^i^rzh<DT^$> 

f P..r.= ( ( f P (1)') ' + ( 

e* = outl — S' i»j out 

> 1 - 1- 1 - n\zmK^\b,ts^&=^^n^\zmmt t 

>1 - 1-1 - ni:l^-<8fi)c<7>'7'<i7D;^>i-r*Ci: 
jO^ T ^ -5 « 

CO 0 4 8] c 0 ^m<o BB^t . m I ^Z^<-t^M(0 

iHI#ilg^7)fa^i:UT7^';i'^^i^^ti-^B154ICA:^T 

fp (i) • = /3*fp (i) ' 
+ (l-/3)*Cx(l) 

7:c*5, ^i&/3«> 0. o</3<i. 0(;)^fi^TiSi^$ 

Xfp (i) ' JiD — /'^A7WiU3'<0^^'^ 

(mmm 2 5 ) <7)(ia^^r. 

[0 0 5 1] :i CD - 7. y ^ )i ^ ^ m ^ ^ t 

mi^iz^\i^m:hmt)^m:k\zu^ :i t&m±l^^ SS^t:: 

[ 0 0 5 2 ] ^ 8 D S P ( 5=^ ->* 5^ ;U • > -'I' ■ >^ 



0 > 

f p (2)') ' . . + ( f p (r)-) * ] " = 

(20) 

[0046] ti£ox, mi^^ 3 <r>m:hmn e ' 

i -(21) 

( e ' ^ m^z^^^nm^^-^mtu^ . 

[0 0 4 9] m 6 i^^^m<om ^ <Dm:m(DMm(Dm.mm 

^7)^. Ma&'7-i'^D^>2 1 <Dm:hiE^^ ^ m^M<Dm 

t.nm\z. 9 \z ^ mmm ^ - \ s - n <D 

30 m^-^ > ^ )^^^umv ^ y ^ )v^%^i\w-w^A\z^K^ 

y >( }V ^ 2 - 1 — 2-n07>f;i'37^Sc<Z)Mfr*!ltif=£:fT 

[0 0 5 0} ^ 7 \t-^3tm<Dmm(DmtB(Dy ^ )i 1^ 
M^9Q:Miz^i,i ^ u--/\7.y ^ <Dm,mmx$> 0 . 2 

2. 2 3 ««iJcS, 2 4 HJP^S. 2 5JijiigST* 

a-/^y.y^)i^^^m^^xnm-r^m^^^i^^ -^^81 

2 3(D^&$/3i:U, ^&S2 2<7)#^^l-^iL>'c 

40 

* f p ( i ) ) "(22) 

^ ^ a > . 3 0 ^ ^ )\^ • > if ' ^ 
(DSP). 3 1-l-^3l-n\tu — /^T.y^Ji^S' 
(LPF) , 32-l-'32-n«AD^Jft^ (A/ 

D) . 33«DA^JfeS (D/A) . 34ltP-/^X7 
(LPF) , SStiiQilSgg, 3 6\t7.\:f-tt^^ 

50 T . 
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10053) m I ^z^'r^m<om^\z^\i^y ^ 2 

Scffr©gl54&r/igii§g8 - i-8-ni:jii£ft#SP9i: 
CO T ^ -5 c 

[00 54] Xn — /'^X^-f-Zl'^Sl-l'^Sl-n, 
©TfeD. XAD^^^32-l-'32-nti. -T-f^ 

a*:>i-i-i-n<oai:^m^^a-/^x:7^;u^3 
1-1-3 1 - r\ ^^X^XX-hi^X^ ^ )Vm^\Z$t 
^■r-SfeOT?. «»JAti. 8kHz-C1t>:/U>i^UT. 
5" V • )\^ ' y □ -tr it 3 0 13 *^ i> T ^ S T 

-6 t: y h Jfc ^ U T 8 f h 1 4 f h ^ ^ Jfe "T 

[00 5 5) x^v vy-i;m^itVtzX:hm^\t.. D 

A^^§§ 3 3 {Cct 0 r :^ o ym^ir^!^^tl. D-AX 

zyif±)V* yn-fe-y-tts 0{i<i:^:7^;L':$^^Sc<oMtr^ 
[0 0 5 6] m ^ \^^^m(D^m(r>Mt^<r>'D s V ^ 

{z^n^u — /^y.y^)V 93 1-1^3 l-n, 34 

AD^*^|^32-l-32-n^, DA^|fe§g33 
<h> l^iliS8§3 5(i:COgl^$:^IB&UTVi-6, X'7><;W5'^^ 
Sctf^aB4tt, fflSffligfft-^a54 1^:7^;i/i5^^iacM«r 
ai54 2 t$'&-^, iSEEffh^S|59tt, ffiSfflK§h^gP4 3 
t m:km^m^ 4 a aiSMlt > :/;i/ikti-^SIi 4 5 
tl t) <7) "C ^ . 
(0 0 5 7] il5ifl-^6l59<DfflSfflBgtf^a54 3(J, 

Wilgi:UT(7)Xtf-:^3 6<75!S@ifs^t€:A:^U. (1 

3) ^ii^x-r<BSfflBgB9gcffi R p (i) ^^da-r^o x 

S:*c<S«ia4SP4 4ti. 04ii^-r7n-^-^-hict»e':> 
TfflSffiKPaStiia R P (i) <7)©;*:M^^m igJi-th 
>7'>»HSfff^gP4 5ti, g::*cfifi^Ui(icl; 0^^e.tirc i p 

>:/;H»dp* (14) ^JctJtoT^*. Sjsggs-i 

[0 0 5 8] xy ^ )V9 %^^MW^4 <Dnn.mmt\nm 

4 1ti, iaj£g§8-1^8-n(lJ;oTM^®(Om^-CO 
^m^^t^-^ftmm^ ^ t LTW;^ If-* 3 6 <7) 

(16) xt IC i> T ffl S: ffl B8 lie M f P ( i ) * «r $^ tB 



1 0 ) ¥ 1 1 - 1 8 1 9 4 
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75^Te^oX>'^;U^^Sc5Eirgl542li, (17). 

(18). {\ ^) ^\Z'^'oXy ^ )V9%Wlc P r 
HiU. 0 2 C ^ "T 7 ^ 2 - 1 - 2 - 

[00 59] SlO«jgJff^Oitt^@-r^O. 4 6li>t 
^'J. 4 7H#jXffi!jtgigI5, 4 8«^ai$'Jtl¥afi. 9tiiii£ 

10 m :^ =e *j ^ m ^^x mm^ ^ tz m ^ ^ . 

mm^4 7 <Dmif^iz^':>xmji^^y}^t7t:>t\. x^tu^Jtai 

SB4 8<7)^iailc<:i:0^ai$n^o Xjli£tf^m9t;:J:0 

p tm:ih^--( > 9 R p tt)^tst^ts M.^ .^m^^:^i^ 
iz . mi^^Uti!iV<D9^^>Cfm\z->yh^ti^, ^-o 

tti7t?-r >i^RPtCcfc0Jt^$nrc^ic^m5*i^. 

20 [0060) 01 lfl2|j:^l3Bcom5<D^J!l6©J^lg03iW 
g-e^O, 51-1. 51-2 « V -f^D3}^>TU^S: 

^Hfi^T^v-r^/DTj^v, 5 2-1, s2-2\tmm'r'M 

y ^ J19 . 53-1. 5 3- 2\tmB^m^^^^ 54 

a^>7 ^m^ir^-^^ 9 o^>^tm\zgr^tStn^ 
ctt)Pj6&T^^7jf^> ^ym.m<Dm'^±-2m<D-7^9u 
:^>5i-i. s 1 - 2 ^^\-frzm^\z'D\.^xm.mr 

[0061) T-f^n:^>51-I, 5 I - 2 (D t^t} m 
30 -^a (j) . b (j) ^^tl^'tljKlJ^^iH!l5i'#rgi553- 

1, 53-2t, mm^my )i 9 5 2 - 1 . 52-2 

i:lcA:^U,iaJ6^i^jai5i'«fa»53-l. 5 3 ~ 2 ^zm^"^ 

X ^^mmm^m^-^ii>xmmi^'m^.i^^m^\^ > 
iaj^ir'iei^3&^ffli'^Tia}^^^:7-<;p^52-i. 52 
-2o:7^;i'^fi^^<^MSr*firi^. mm^my ^ )V9 b 
2-1. 5 2- 2<DHi:^m^<0«aJ«^1^iailSllfi^S:^ 
Wili^tH6P5 4(cMl^T^iBg5 5<D^©$r«lttiU. 

[0062) 012ttgll l^C^T^SBcotKfiBSrlElcSf 
5 6 - 1, 5 6 - 2 « SEfflByKigcfifith^gl^. 57- 

1. s 7 - 2\%mm'f'm^^mnw^. ^ ^\t^m^^w^m 

5 3 - 1. 5 3 - 2 «, a efflOi[«»fi^^ff^^S5 5 6 - 
1. 56-2^. igli^T'?Sl^l&ffh^eP57-l, 57- 
2i:€:'^Oflle3t"Ca&0.-7'1'i7D:^>5 1- l. 5 1- 
20tB:^<t^a (j) . b (j) S e ffl Bi 09 ISc «S fft ^ 
0556-1. 56-2 CA:^$ni, 
[0063] JSi0T'iB!l^^gl553-lcO g efflBgiS&^fl 
50 rrt3¥Sfi56-lii. -r^9U7ts>b\-\<D\hiim^'d. 
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Ra(i)=2:'j.. a(j)*a 

[0064] XjKJ8^^S!l«»ti-^S55 7-1 tt, Seffl 
gig5lfe^&Ra (i) ^St'J6&J^^S!l^l&afa, . a 
a: , . . aa, ^^tBt-^c C<D«aj^^^#.SSc 

(D7'^":/^;i/—>^:^>'i'-:/D'ti-/i^- (dsp) (omW- 

[ 0 0 6 7 ] X#i®ii®^l±l 54«, fflga^&^ti-^ 

m^a (j) , b (j) omB^mmmm^ a ' 

(j) . b' (j) ^fflV^Tffllifi^Sc^ r ' (i) 

[0068] ^©^ai^aSSR59«. ffiBQfilSc^r' 
(i) 0<it^m:^i:T^i0^iiimaxSr^«). 

:^-r-5o ccO«-&co^tg^fia<i:imaxt<^Bg^«01 

i®55 7!)W'fi7a4^>51-l. 51-2<OS5:^X«^ 
^T, •7<^D;J^>5 1-1. 5 1- 2*^^^Kfil<Z)<fl: 

-f^n:J^>51-l. 51-2COg£milSl±<7D^<iC7n;ix 
>5 1- lfflll-#ffiU. imax = -q<0<g^«. "^-f 
^7 d:}^ > 5 1 - 2 <!8III#ieE-r^ C tC;:tS. ^^J: *5 . ^ < 

[ 0 0 6 9 ] ^pm^\t. eefflB9B5i&fig*^-»«^:»c^ 

life<Z)T*0,-7^i^a3}>>51-l, 51-2<:otU:^ 
m^a (j) , b (j) ^ffll^TffiBifi^Sc^lflr (i) 

fflBgfi^scfifi r ( i ) (D i \z^-r^m<o 
^<t;5Wh$ c t ic cfc 0 > #ai©iaofiiai*^^^^?^c^^ 

ffli^TffiB9'ef>Scffir' (i) $jRfi6^^co-C. ^(ffiG<J 

[0 0 7 0] ^1 4 \:i^f^m<Dm 6 <o^m<o mt&<ofsim 



1 1 ) ^¥11-18194 
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HJ-r ^ . 

( j + i ) "(23) 

6 - 2 0 . -?^^a:^>5l-2(Dmtl(m^h 

(j) SrStlSeffll^BSScMRb (i) €r (2 3) 
l^^lCLTSCtBU, »J^^3ia«ISct*-©ffi5 7- 2C<fc 
0,J»ffi^^Sy«Scab. . abi , • • ab, 

[0066]JISJ^^®l>''f>'l':^52-l, 52-2 

nmm^m^^Qa^ . aa: . • • aa, . ab 

. . ab: , • • ab, \Z ^ -o X ^ tl ^ . CO 

mm'if^my ^ s 2 - 1 , ^ 2 - 2 <o y ^ )v ^ <x 
T^^uH^y^^m / (^j^) 

••• (24) 

0-e^O,011tf5l— t?^til^— 5 3A 
^J-^fSR 5 3 A C A:^-r ^ - i: 0 . #iK<om^^«l0 

)i9 5 2 - 1 , 5 2-2izMi^x^ m(ommf^m^m 
m s s A t vx . -^^{^a^ysi-i. 5 I - 2 (om 

:hm^ a (j) . b (j) <D tSiM ^mmmm ^ ^ . 
mm^^^km r ' (i) wj^o^iGa^r^tb-rs c 

^ T^t T # s • 

[00 7 1] 01 5»i4i^5g?^<^^7Cr)|^J5£<DJ^^<Ds$i^ 
30 mx $> K> . 6 1-1. e 1-2 \if^^^Cl:^>7U^^ 

mf$.r ^-^ ^ ^ ^^^> ^ e 2 \im^m^^. e 3 it mm 
>6i-i. 6 1 - 2 <D§imm±\zm^^m t Lx .^m 

X ^ ^ o 7t- > 6 4 - I , 64-2. ' ' ' t)^'^'{£ 

i.x\^^^hoiiLxmmimnm6 3 izm^^-^x-^ ^ ^ uit^ 
>6i-i. 6 1 - 2 (Dmii(Bn<onmM%^tr^xm 
m'^^m^rfomj^^^Tho^x^^c 
[0 0 7 2] m 1 6 \t^^m(of^ 7 <D^m<oMm<Dmt^ 

':fny^mx$>0. mi Stl^ — t^^ttl^ — SB^*^ 
40 6 6 «fi5[^iSi&^J¥SR. 6 7ttftl5£«lSS* 6 8- 

1. 68-2. • • -^iiJigg. e 9 \tmn^x ^ ^ o 
^ u^>7 ^mt^r^ 2m<D^^ ^ u^.> e i 

-1, 6i-2(DlE(Sj!aJ::jt*LTlfi®6 5;5«00:^|6]C 

i4ElUTl^-6«^*3^l^.X'^^5'D:}^>6 1-l, 6 

1 - 2 <D^mm±\z^':>x j^mxBr^ ^ ^ ^^^> G 4 
-1, 64-2, • • 'tj^&.m^tix^'^^tm^vxm 

[0073] xm^m^^ e 2 \t. n=Fm^nfnm 6 6 

50 (75 if Stti. ^(7){cfiaS:&Slb::^m^ (Wave Equalio 



( 12 ) 



21 



11-18 19 4 

22 



-<9V/5x=(l/K) id / d I) 
-dPydi=p (5V/5t) 

[0074] ia^j^^ti-SESR66«. -^-Yi^ci^/e 1 

-l<^m:^m^a (j) 0Si|«i^^ffiP (j, 0) ^ 
-fi7D4^>6 1- 2(Olli:^M^b (j) ©SiJg^itJEP 
V ( j + 1 . 0 ) = V ( j . 0 ) 



(25) 

(j, 1) tv. -^-o^jEiiJCcfc ^ re^is^ V *^«) 

( j + 1 . 0 ) « , 



+ CP ( j , 1 ) - P ( j 



0 ) 



(26) 



[0 0 7 5] }£^i[lSgi56 7«. li^^ii!:Si^xi:-r'5 

P(j. x+l)=P(j. x) 

+ /3(x) CV(j+l,x)-V(j.x)D 
V (j + 1, x) = V (j+1, x-1) 



1 ) - p ( j . X ) ] -(27) 

:h't ^ o Vt-:> X . 2i@<^V'l'i7D3j;>6 1- l, 6 1- 

[0077) ^mnaum 6 s \t. mmm e s - i . 68 

^rdt-r-Si:. iS}ig§68-l. 68-2, • • -H, 
Z", Z " , Z"" . • • ' t V. •7-ri?n:^>61 
-1, 6 1- 20gB©JSSllC^-1-^^'j^^SS:fitrj2EO|^M 



+ C P ( j . X 

ICj;0'7'fi7D7j^>64-l. 64-2, • • ' (Om^ 
<a®*^8e>SCi:d«T#«». 3^^> i3 (x) «ii^fi^3S(c 
T * -5 o 

[00 76] Vt-DX . C7 U^> 6 1 - 2 (D^m^m 20 

^x = i» ^-fi7D4^>6i-i<oiafit{a[fs*x = ot 

2^@0^V<i?□*>6 1- l, 6 1- 2$:ffiV^T, 
■7^^D:^>64-1, 64-2, • • •^il&fcfiES^ 

nx if-^ <D ^ O \Z . '7'l'^n4^>64-l. 64- 
2, •••co-en-e'ti(DHJ:^fi^*I^^im3?:S563{cA 

d = Zf *J > ^ miA^) * (•7'fi7n:1^>ffflggiai) *cos0 / (^i^) 

••• (28) 

(Zi;oTjij^t>->y;U&d^5R&!)'5p 30 74li}t^ffl^&^^a5-C^^ 

[0078] ^tllC«fc:3T. ■7^i:7n:t:>6 1- l, 6 
l-2^:Jt5£^S<0■7<^D:J^>64-l, 64-2. 
.••(3[)^E-n-etl<7)Hi:^m^=&jl5£8§68-l. 68- 

2. ' ' ' \z^'DXi<i:m^'^t:>'^> ^nme 9 \zxom 
ti£-DT. u m ik(D ^ ^ ^ a > ^ m X . b 

^ IB T # ^ o 

[0 0 7 9] mi 7 ^t-^ftm<Dti^ 8 <D^^<Df^i&(omm 

e ( j ) = P ( j , 2 ) - r e f ( j ) 

= P (j. 1) + /3 (2) (V (j+1 



- r e f ( j ) 
[008 1] C <D m^m^ e (j) ^D¥i^=)/W"-;:>^g/J^ 

/3 (2) ^ik^1ri>Ztii^X^^. fi^ftlSi6f56 
2 (@15X(^@16^,^6)(^. C<om&n^e (j) 

<D5^^l^/w-^^a/J^<i:-r^^i^^»/3 (2) ^ x = 2 , 
3. 4, • • ' ^ m^-^x . mi^-^ < i7 a n-^ > 6 4 - I . 



50 



<oT'i^n:^>6 I - 2 t(r> mm tm — mmxikm^ 

2{::#!^, -7<^D:i^>7l^gS®U, li^&Gi^M^M 
^§g7 2lC<tO^80, ffi^?^.#tt>'><;UrS'7 3lCctOie&f£ 

(x) , ^ (x) . r (x) ^»i3^-r 
[0080] EIJ-^. i^^mx = 2(0-7'<^on^>6 4-l 
(^RJ^-f^D4^>7 ia)^ffiiC0}t^T'<^7D:J^>) O 

Ji^em^p (j. 2) iz^m^-i i7 UT^> 7 i<om:hm 

n r e f (j) ^<0^<om^m^ e (j) ^Jt^|g72 
(C ct 0 * * 5 - 

1 ) - V ( j , 1 ) ] 

• • (29) 

64-2, • • • (Dlhilm^^mmmmLxmilr ^ z, 
[ 0 0 8 2 ] X ^ 1 7 c T « , m^n^^y ^ 7 

3(CJ;0. m^mme (j) IC®ia:it*^{::t^-:?fcffl^l* 
^1 «=) n T cfc , 4 k H z jfi t?? O ^ iJg Tf^ L 




23 

'^Tu^. ^cT, m^i^me (j) i^x^mom^^^ 

•5 C i: T # - 

mX$> 0 . 6 1-1, 6l-2\f7^^U^>7\^^^ 

mf$.T ^ ^ ^ 62-1. 62-2. ..-6 

2-sttm#li^a5. 63-1. 63-2. • • - 63 

-s«NJ«Jtjn^^. 64-1, 64-2, • • ' \tm^ 

[0084] V-r^D:J^>6 1-1, 6 I - 2 i)^ ibU^ 

• • 0. ^n^ti^nLtz^si e , . 0. , 

. . ■ 0. jCtloJZ, ft#ti^SR62-l-62-stl^ 
«3J0^fiI563-l--63-si:S:att^. €-^^JS3£S5 
62-l-62-st^> (x, 0) 

ie)T43<t>coT. 0i7Jz^-r,t^l::. 

(0085) |^Jffltt]^ei563-l~63-st^. m^Wi 
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